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为 7 组，加入不同浓度的药物。分别为：对照组、 IGF-1(20ng/ml）、 IGF-
1(50ng/ml ）、 IGF-1(100ng/ml ）、 IGF-1(150ng/ml ）、 IGF-1(200ng/ml ）、
wortmannin（200uM）。②检测时间效应：通过浓度效应实验分析出 IGF-1的合
适浓度，加入 IGF-1检测 0.5h，2h，12h，24h，48h后细胞增值及蛋白的表达。
通过MTT法检测 IGF-1对两种细胞增殖的影响，Western blotting技术检测 IGF-
1对两种细胞中磷脂酰肌醇-3-激酶/蛋白激酶 B（PI3K-Akt）信号通路的影响。
结果：①不同浓度的 IGF-1对 HUVSMC和 HUASMC的增殖均有明显的促
进作用，但对 HUVSMC 的促增殖作用明显高于 HUASMC。②进一步检测
PI3K-Akt信号通路，IGF-1可激活 PI3K-Akt信号通路，并且 IGF-1对 HUVSMC
的激活明显强于 HUASMC。�此外，我们利用 IGF-1R 抗体或 PI3K 抑制剂
wortmannin处理细胞后发现：IGF-1对细增殖的促进作用被明显抑制。
结论：本研究阐明了 IGF-1在平滑肌细胞增殖中具有重要的促进作用，并
且在 HUVSMC更为明显。进一步实验发现 IGF-1主要通过 PI3K-Akt信号通路
来促进平滑肌细胞的增殖。本文研究在一定程度上解释了搭桥术后静脉移植物
比动脉有更大的发生内膜增生倾向的现象。






























Aim: To compare the influence of proliferation for the human umbilical vein
smooth muscle cells (HUVSMC) and umbilical arterial smooth muscle cells
(HUASMC) affected by insulin growth factor-1 (IGF-1).
Methods: we used human umbilical vein smooth muscle cells (HUVSMC) and
human umbilical arterial smooth muscle cells (HUASMC) for research.① to detection
concentration effect:HUVSMC and HUASMC are divided into seven groups,and each
group is put in HUVSMC and HUASMC each divided into seven groups.
Respectively, the control group, IGF-1 (20 ng/ml), IGF-1 (50 ng/ml), IGF-1(100
ng/ml), IGF-1(150 ng/ml), IGF-1(200ng/ml), wortmannin (200 uM). ②to test time
effect:we analysis a proper density of IGF-1 through the concentration effect
experiment.we detect cell proliferation and protein expression after joining IGF-1
0.5h,2h,12h,24h,48h .The proliferation of HUVSMC and HUASMC are detected
through MTT method.The effects of PI3K-Akt of HUVSMC and HUASMC after
joining IGF-1 is detected by Western blotting technical.
Results:① Different concentration of IGF-1 all have significant proliferate role
to HUVSMC and HUASMC,but the promoting role of proliferation to HUVSMC was
significantly higher than the HUASMC. � Further to test PI3K-Akt signaling
pathways,IGF-1 can activate PI3K-Akt signal pathways,and the activation to
HUVSMC is more than HUASMC.③ In addition,we use IGF-1R antibody or PI3K-
Akt inhibitor wortmannin to deal with HUVSMC and HUASMC.The results revealed
that the promoting proliferation function of IGF-1 is obvious inhibited.
Conclusion: In this study ,we clarified that IGF-1 plays an important role in the
smooth muscle cell proliferation and this effect is more obvious in HUVSMC.Further
experiments have found that IGF-1 promote smooth muscle cell proliferation main
through the PI3K-Akt signaling pathways.This, at least in part, could explain the
greater propensity of the vein conduits than the artery to undergo intimal hyperplasia
following CABG.

















































年为 2%~4%，5年后的阻塞率每年为 4%~8% [15-17]。这一问题长期以来一直困




























































































































































趋化蛋白-1（ monocyte chemoattractant protein-1, MCP-1）的表达[65]。
2、PI3K-Akt信号通路：
2.1 PI3K-Akt信号通路的组成：















Akt的 PH(pleckstrin homology)区结合来激活 Akt[69,70]。Akt是一种丝氨酸/苏氨
酸蛋白激酶，在磷脂酰肌醇依赖的蛋白激酶 (phosphoinositide-dependent protein
kinase，PDK)的协同作用下，PI-3，4-P2和 PI-3，4，5-P3可与 Akt结合，导致
Akt从胞浆转位到质膜，并促进 Akt的丝氨酸 473(Ser 473)和苏氨酸 308(Thr 308)
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